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PURPOSE:To provide a thin type steam reforming reactor for generating a gas contg. hydrogen by the reaction of 
hydrocarbons or alcohols with steam, appropriate as the fuel reformer for the fuel cell with hydrocarbons or alcohols as 
the fuel and capable of being set in a small area. 

CONSTITUTIONS plate-fin compartment is set alternately in multiple stages to constitute a reaction chamber 11 
provided with a thin-film steam reforming catalyst 1 and a heating chamber 12 furnished with a combustion catalyst 2. 
The thickness of the catalyst 1 and combustion catalyst is preferably controlled to 0.2 to 2mm and the thickness of the 
reaction chamber 1 1 and heating chamber 12 to 0.7 to 4mm. The plate-fin compartments can be concentrically set in 
multiple stages to constitute the reactor. 
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85cS8B £ LTffa&RHBifiO/hs Ug&MRSHfcH 

1 fc&fBTSEfcir Hi, »K«fcj3® b&fiSjSfattK 

2 sa<B*-*tns&& 1 2 1 Lxmfcr*. mmvt^m 
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1 

[»#52] ^V"-hVt<oa>A-^>hiK 

Sffll/TV>*t £$&»£•*•*»#« l, 2E«©»S 
*»0. 2~2mmT, fr~2Bj&&<Dm%.tfO. 7~4m 

mi?** c t&mttzmm istmmmm 

2-2 mmT, )&OM&S©J?»**0. 7~4mmT* 
* E i S»»i:-r*S*Ja 3 E«©*Sf*j8aatSRJ6: 

a. 

DI9i©ff«l«Rm 
[000.1] 

-;wHt*3sat©s«fc«k o*«s^=rr*»x€# 

*KJSSff5c:t©T$**|Rai&HRKIi8K:Hb. 4$ 
fc» &^*3:fc»i7»3-JHB«ftWir*a*4^ 

«©«s»i5fe@SB t ux»s h < mar * e t ©-cs 
wtrawKWf*. 

[0002] 

Xtff*&«ftfr9EfcftBttfcUSJQtmtt Jnfc 

^©*fc*^awfta«s*au&R«»©gisgs36 

*«fct>©-e*ofc. E©<fc3ft»&©Rj63SHtt, *a 
B4*©4>fcV>fc>0lC, KHBtt**tfKH««Wt*S 

*ffl*4T* t Ste, /X y ^r-i>^#:&^SIfr* E t 
©*€fc»Sfc&r>TV>fc. 

[0003] cowft^OjaAs^attT. ar«p. 

tttW*S&Pffi©r:iipra©ftS&«*&&3tU mi 

*8a*Asn&. w»u *©*i>ic;*:s&i8fta** 
a*ja*«wa-c*ofc. 

[0 0 0 4] 49I8BB6 2-1 6720 3#^St*V»T 
^E*£i£SfcEflUfcEJ&»B*tii3g;£nft. u 

*>u ^©ssfei^i.iT'b, ^i^y htt©tt««t*itea 

»Hffi»i«Stt«^tfcffifflSnTV>*ft:*, ass 
8t, «B«atfelc*^-H^K/hSV>tHrtAftiV». 



> ^SB^FS- 1 55602 

2 

[0005] ±E©»&snfctfctt»*s&q£©-a 
r«5Sej&8b, Limm.nm&& 

aaKj&aBtas) ©nrnfc*v>rt>. &&&&& 
rx*ai«ttRKjsa*««LTVi* n >a- m > h © 

*tT3tt, -0©3>/X-h^>h©i|BT»||^flgfc«2 
0~6 0mmSfttt<&5T*D. En&*&gEj&8B 

*£Sfcfc*. E©;fcl&, *6t/)^^Ji»*ci:*t 
#»Sft*. 
[0006] 

[»W©B»] Rfc©<k5fciSHblcj)t£fctt 
7;lo-;i*| i*RS & *EJS3#T*$&4/£3ii$ 
*3Kaa«SIR*«K*V»T, -o©a >;t- M > h © 

t?«. ttoTSMtisa, ss (Km) ^aiifcfc. c 

nS*JiSRj6;8fi«l; D < r* E £ ©Tt 

**«6asaisjia8sii3rr* e t sawtr*. 

[0 0 0 7] 

[BWSJilSEf*fc»©¥ia *»tH#Stt, ±e©b 

w«a»rr*«:»K:««i)f5ssate&ig«. *«agfcH 
MR* «fc v«awtt«tB»R«c:fi!jffl-r* e tvrzz z 
t. ztizmmkommzmrnti, *Mmmm 

S7V-htt©*!8£LT. *^E*KH©l8fiM 
«» SJ6S®«t'bK:ffi</hS<-r*J:i:©T?a*J:a: 

Soft. 

[0 0 0 8] fftt>-&, *?8W©»S*R&afcR,Rj&S8 

e. *SK:afe6nfc^w-htt©3>A-^>h*, 
»ss«-r*Ki6a t txurtLTft* c t mmtr 

*. ±E©:/V-M*©3>/V-;<>Mi, R^Rtt» 

«u#aK:aia6nT^T'ba:<, ±E©ioi»aKt>, 

&, ±E©»R«C«l!Uft:*aai»:Rtta©jP**t 
0. 2~2mmT, 36>OE*a©a»*t0. 7~4m 

2mm 

"C» *>OlDWa©^**»0. 7~4mmT**ili:4t> 

watr*. 

[0 0 0 9] *»53©EJ8Bfc*HT. »R«lc^aa 

n**aa*Rtt«ti,Ttt> a 1 , o, , zro<« 

U La, Ba, Ce, C a$©5g=j£#£it]*&£fl 
©aari^*»»*K«6fflT?S*. 

[0010] cn6©ttnw^*»a«©*aaaa!tt 

afcffcSTSlctt, J*:©J:'5ft4a©^S*J8ffl«n 

*. 

(i) aatt : iafsa^T?, m^^u\zmm 
i/xa56s#, aaas*« xx>^«sg 
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[0 0 11] (2) xny*8:ft+eVEU:©S»X 

Kjawrat, K^©a®jfi8fc#tt-r*jii?*t % g 

[0012] o) fc*mm:ammfre>ii&te$ 

[o o 1 3] (4) m&mm : s«£±e©« 
«*a#u ^©aiBsssfi, ©siareiiwtit*. z:© 

s. <#cv»-r. Ria#jfc#&fc. ±E©ttK&£©5*>© 

[0 0 14] ±E©J:5fcLT»^an*»fctt©*»i 

«; hi o (a) ~ (o Kttzsttmmmzti 

S. W0 (A) ©#&?«, 7W-httR£&fc|JI10 
0 t«EK«|tt«l 0 1 ©Mfci8«:©«n*taf8T?#*» 

mx.\*&m) io2Sffiti, zm&a* 

■r««k5K:Jfi*C«rDtttf, C©»f»)ffi>ffc2ttfflX'< 
1 0 2 1?» W«ttl» 1 0 1 SSM/TT. EJ&grftfc 
SATS. B1H (B) ©#«fcT?tt, Efc3©«Sl 0 0 
fflfc8#©«E!&i:&sii i o s sjg*. z.<nm 1 0 3 © 
«Uffi#©flJg 1 0 0 BTCftRttftUR 1 0 1 mtt Z. t 
fcJ:0, »Ktt»Kl 0 1 *E«1s£l*lK:«®TS. 1310 
(O ©3rsrrtt. EfS&OfflS 1 0 0Mfc*R©3SjB 
104*8ttf, R^10 4T»Rtt»#l 0 1££8 

■t-sufccko. »Ktt)»fit i o i ftsjs&rtfcfiarr 
a. 

[0 0 15] ±K©#jBtt©*^$tfttft©@*tt. 

9S«€fS£» &m&ifi®e>tlto»1tiib* »2-0. 
2mmeaAWSU<, »1~0. 2mmrtt®fc#$L 

v>. e«s©j?* cr&t>^ s«s©M*-r H©at 

fc*:/l— hffllffllH) li> ifeOffjiffSt, *589I©B 

w©i-3T?**/hafi:i)«aj«-pf?&^H*»D^, mm®. 
», H*srt*ii3a-r*i&ss»©-a5)i>tKttjaEicg5(tt 



(3) 4I6W5-1 55 60 2 
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tt»©JP*75X»0. 5~2mmgffi, 
g#Wfctt»4~0. 7mirtBatef*iai***D, * 

[0016] ±E©?we«©*«a&Htttt*{i*&R 

flWRSttt. -tt©fSS UEL£E*a©ra 

■9-fH©etft«7 r V'-h©c:t, ttTHO Ttwa 

0, ra^«©*«^BE«©Ii(8fcJ:tfEfc4j£ft 

©smt, fti9^f}©Kfi%«:©ien». tomtoKt 

SZttfl. Ji6«W*«J:t«!B8sp©^T»*bV». 
10 [0 0 1 7] iCST, *$6!fl©RJHBTtt. 

#*. C©i«M«fftUTtt, MWfelWnfi 

[0 0 18] 21©<k3lC. DDJR^rtTiB»&«SttSn* 

Jfc £fc*-f*5©-fe55y*fcfc#£U S&M£fi 
RfSli-!t^»©ttflW«)-AJffiffl-C**. cnS©jKj»M 

«hu 8E#fcH»fc'^yhttfcj^Lftfc©*ityH-r 
sttvcsatf. ±E©*ataatsi«»tB«K;»R 

«fcl«aiUft:'b©S«[ffl-r5J:t*i, *389§©R«i§« 

[0 0 19] ineSBHttofcjSfcttBfcfiSffl-rsi:: 
tt, ±EU&il«l«*if!Eai&Htt«©lSS*j*tNtt© 

«»"ra^jifetBi«©^j»«fflan*. *lt, 

«f*«^©lD«*S©6tt, J:&lfc»Ktt©*8a& 
Htta©W**«fctXSJt:S©S t PI8©3ifiC«J: 0 m 
©»*«J:t«rciv». 

[0 0 2 0] 3 *»W©EI6SIC*^TB:, ±E 

©s9Ktt©*^afcHtttstsMflrr-5Eje;s*«i:^ip«k 

40 5. £©i£, JPS»Sfct>*R«©J8jft««S^iatT 
[0 0 2 li ft*, *§glH©RiSglC*V»T, 

[0022] afc, *%ffl©s*&ffi-rftffl-r* n t jjm? 

***»tai&!SRlS©K»tt. C. ~C4 ©JSHfcfcSi. 
^-71}-fl"6tt©^ft*^ Ci ~C4 ©7JP3-;k C 
SO » tt±©7^3-^©^J©KfiTSU3tA&V>. S 
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5 

tt. «fc, jaffi«96O0~9OO1C, EA»0. 5-1 
SKg/cm 1 (tt*t£E) , LHSVfcO. 6~6h 

- ■ . s (*nm /c im) (**jt) »2~5t 

[0 0 2 3] 

fu-h #5$©Rfc«*&jw* r t t>tt* &nfc*t. 

[0 0 2 4] -Tftto*. :/W-h#SW>K*«te«*© 
h«J«fflttj«**«UTKj6aft*J«U £©E 
*&©**£»< LTm<fl^!3&9©fc»M««:JfK> 

©»»t> 1 0mm<6V»*t|aan.j| >o fc. i,^^,, 

&toox*#<Dmnn. <uy hfttt*©K&£Hsfc 
». R«^fflffi«iic*tt5«Rai!»T?©jsn*tit<* 

•3, £3»©IS8lc:fcoT<r>fc. 
[0 0 2 5] CtllstfU *»W©RJSS , rtt, 
«R«HtUT»K«tcj«fflbfcfc©*fflV»»&j&. « 
*©"^., htt©j»K£ffifflT3«£fcit^ EJSS© 
C/V~h©|B|IB> SS*)ftT/hS<-rsCi:*»T 

s, ±ffi©es»Bssi©siias«»T«;:t*fcfr*. * 
»Rtt©*3saafeStt«sfiwr*fc», &u 

ifefc, ^w-hac*ft»«s»^-c©^#:©8sn 

[0 0 2 6] cn&KJco, *58M©fiDttgTr», m 
msmc»tiu tt&exwj K«©«dK*ffiffl-r** 

&<J:Dt>S8©KJ&9tiiJt8ifcD, H©IS*iLT» s 
[0 0 2 7] $13ttfc&S L^*3KmBfeH)tttt 

©#*ft-wen» i mmfcttitfne. 
rj&s* «t tfM&a©£s is-en-f *i« 2 mm-mT 
»*. c©pia-c-n-en©«E«©Tfffis, fit, -en* 

n»6 0 0mm£T*t, »*55 0 kw©«S»ffi»fflfc 

mtft*. Z.<D&mz&»Z®&<D±U&~mYiWT& 
Ola, rt^Titgifi5 0 0mm, gSfcjl 0 0 0mm 
*»S8©EJ&gTMU C©«e*©^Dg-ffiR 
«JEf5S©.E/tCg (SB) €«T»l/6, RfiPSTW 
1/3 ifc*. ^P-htt©3>/X~^>h ("T 
fctoS, ±ffi©EJ6Sfc,fct;iiiJR£) sra^RfiflMftlc 
*SfcSfe6nT*58W©KJWS*«l«-r**^lC*V> 



<4) 4$W¥5-15 560 2 

6 

T«. »6 0 kw©«»«lMT, Bffi»2 1 7mm. 
83199 0 0 mmifeD. ±E©fie*©*nft=fiR« 

»i/5ta«. 

[0028] 

•TS&«>©*mBTN69. B2ttBl©BrBITC&*. 

0 1 fc^-r**w©K*ggtt. tttt©*&«sn&E«a 

1 1 £*©W«*l0lt&3 1 2 T»A/«»«l:ftt)TH. 
10 <5. H©£&8©£££ 1 1 ^.fcOCfilf^ 1 2 ©*£;* 
tt, 4 5mmX4 0mmX2mmT»0, £J&&1 1© 

(a»a*t6fc*b»«*nfct>©T, umnA i , o 

» «£j$ft0. 8 6 7 7 g, HrM3ft0©jgt*2 5 0/i 
m> . ittt&B#Ni01 5wtK*J:atKt 0 5wt 
X©t>©4«fli) (^-^©Sra^j&T^fc©^ 
3*Umm) l*t» S«»P*teRltSnTV>*. £©» 
ttlOEMl l^©StB«. WjSU&HIO (A) 

~ Co ©«fc3a*aic«ts. a*. #$re«Bio 
a? (a) (Dum*fmvit* 

[0029] ±J2©Efcg 1 1 WSS©*R«*iEa3tH 

T. EJgjWfffens. E£»©#XH, 7-f>5*5JR 
[0 0 3 0] ±83©K&tC&g&J»tt, R&Sl 1©^ 

sn«. -rfcfrs. *«thc, «a©^*t5'f>io 

*»6JBj»Sl2fcWASn, R»X©J»*t|ifi7SST 

«nt. MSi 2^©Ka©xfx©isn«. raj«Dfi«i 
tfeoxvi*. ftiARi 2©n« cr»t>-&» * 
»w©k««©^H8) ic«, a*tt«R-r**t, mm 

[6 0 3 1] ±e©^»«-cb, anas 1 2fe±«gjg 

Sl l©a>^-^>h*«!SW*ci:fc±r), K«$ 
*©«M«$SK:TS*. 
[0 0 3 2] a±©<fc5fc«/i)c4n«*»M©EJK!g& 
4» ffifflU 5-f>3^6*Xt-i3kHKISffcUT+»R5tt 

*n&fl"» <&n»o. i8ppm) t*»sasfflv>, 
sjssi i©iflpfia (9-f>6*»6iRoasn53ta 
jtfx «**^^x» ©jaao ssoo'cfcfttj.t^fc 

•ofc. c©E«©iis«saiic*-r. 
[0 0 3 3] tttt©fc&fc, a*©e««jK (a 

liO. «0. 8 6 77g> Sfi^tU NIOlBw 
t%*£tfK* OSwtXSffiMIttSfeCM 
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(5) 



4Sffl¥5-1 5 5 60 2 



ta am»o. isppm) £*&8&3iatisa£u * [003 4] 

RK&m PfflK * 8 0 0 1: fcfitefcfltSl&REJKSfT o [£ 1 ] 





800 (°C) 


©SSI l BE* 


8. 2 (kg/cm 2 ) 


LHVS 


4. 6 (h -1 ) 


S/C 


4. 0 (mo 1/mol) 






H 2 


6 9. 9 (vol 96) 


CO 


11. 5 (vo 1%) 


CH 4 


2. 2 (vol 96) 


co 2 


16. 4 (vol 96) 



[0035] 



[g2] 





800 ro 




8. 2 (kg/cm 3 ) 


LHVS 


1. 0 (h -1 ) 


S/C 


4. 0 (mol/mo 1) 






H 2 


6 9. 9 (v o 1 96) 


CO 


11. 7 (vo 196) 


CH 4 


2. 3 (v o 1 96) 


co 2 


16. 1 (vo 196) 



[0 0 3 61 mu *2#fc!Jie*»&J;5fc, *58W© 

nfc. COCtKUcD, *58W©RfcSfc < J:nH > Wk 

S d t A^EWS ft*. 
[0 0 3 7] S3 (fl-SS) $3«fctfB4 OSfEB) , H 
5 QKBBD . 06 (BrBB) «. #&gii©E£&©& 
©£g«W&*-fBT&9, Jin6©WCtt» iDSSSl 

2 ©W6SIC»b»R«jS8j»tt«SKfiUfc«^^tTV» 
6. 



[0 0 3 8] H3fc«-r«m 7tJ©3>A-^>h 
*5«lfc;£ftTHT. ttttfel 2, Kfc&l lflgfcSIr 
EMd*lTV»«. B4tt. B3©BffBiBT»0» JPJ»S 

1 2©rtw*jfefc*iig«fci^*nfc««s*WK2*tKg 

**U Sfc!lD»Sl2|*rtl5lc»8*©j68»ftJ&ff8«t* 
VfcKSJaftTSD. JSfltt|&S8fcttB3©a-b« 
85ffiiaT**H8fc^rJ:3fc, *»©/X;V?l9*t» 

E©i3*«l»«J3«*tEjj*nTV^<Tt)«fcVi. m 
»Sl2©i*#Xtt, 04, H5Vvfn©»&*.. 9-i 

>6*»s#man*. nuaai 2tEjgsi 1 

tt» B4, B5Vvj*n©«£t>, HI. H2fcj*L&0r 
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(6) 



4MB¥5-1 5 5 602 



[0 0 3 9] 04-05 lC7*TKJ6g££fl«ffi<>:£* 

C0 0 4 0] H6tt, B4fc4stt*flJj|fcai2iEfcg 

wcl/TVi*. H6<Dm?MU Biffi7©flnlR3 

ftfc8j»tt£2££ttTMO. HRg7©Rfc£l l© 

«St*Htt«l«^tt*C2r)»abT^*. *UT. to 
SS£ i 2 ©fcflWAfc 4 *©«m«i&flf 8 *«E5IJS tu 
B4©8£i|iS|8fc» H8lC*-r9'f>4)J>5*X*n 
*«»^«ftl&W8*»6jfS«lttjK2Kft»sn. ftttftS 

[0 0 4 1] $&, »Ktt©*SiaBMlttj»l*i:at«!j 
tt»H2tt, H6~H7lc^-rwett, SJfi&llfcJ; 
I 2 <0|»jffl|g®©&&PIMfc|WBbTV>a. *, 

03-H4©«^trasc. m 

CttPVSZ,. fc*, B6~H7fc^f0Sfc*V»T"b. 
8«lH»©«»*«ttf8WK««©a«*x©»r) ffl t 
tt, HI. H2fc^LfcWtfiICT?*S. 
[0 0 4 2] B 9 tt, *5BW©E£88&, 71— UK© 

«&©— 5S«W*jSL»:<b©Tr, (A) ttfl-HB. 
<B) tt (A) ©A-BttffffiB, (C) ttjgfH?©* 
X • «ffl©&a©B£©JftttttjBfitew*R9liBT* 
*. *«Ttt. H2fc*i1B«©v IPJttX*— 

«si lwffla^jaws^-ht, ms»si 2©« 
&*Mtirrz7v-b (cns©^u-h)6tE^i i 
2 t©iBS7t&*> ts, hs5»#£&.& 

SfcT, *589l©HjBS&*W&b&<fe©-c, B9*. B 
1 -H 2 B 1 ~B 2 iPUHMBffiSjKl/ 

TV>*. tfc, H*tt#»-r««t, fl]J»3l2fc*>8K 

Kvmm 2 s^ais * *b 3~8 fc^-r± sfc *>© 



iff 



[0043] 

[»«©»*] SU:#fcU&J;5fc, *»W©R*8IC 

*n«, «*©^vy htt©*jKmtttt*KMjra 

fcT*3<f Stings. ft oT> ^HfcjcjRSfctt 
7^n-;kSS«»»fr«j»»«i!i«©«fiJ8fcR«fBt 

AU cn&jK»iUTffijftS-a:T^6n<5lR&*3l|g 
[HSf©(8*&!KM] 

[Hi] *«w©a«i©-iQt«sR5rr5fc«)©^ 
war**. 

a? [H2] Biro&rHB-tt&S. 

[H3] *moR&&<Dfo<Dmmsmtzitib<D 

[H4] B3©$rffiB-?$£. 
[H5] H4©2HWSRM-rSfc»©HT*S. 
[H6] H4©<fi©^S«si*|»^sfc«,oHT*<5. 
[H7] H6©ffi©«S«SRWr*fc«,oH-C»*. 
[B8]04i5<ktf06 IC*-r^©j6S«SS©te^(Rj©9f 
HBTT, B3©a-b«0rEBT*S. 

fc»©BT> (A) tt*SB. (B) » (A) ©A-B 
88©B» (C) 83JS8^©i»A-itiij©&J&©fi§© 
BtfNJffiflte^TKWBT**. 

ibi o] xammsmmmnmm^nm 
[«m©Rwi 

3 msmx^> 

4 «m»A5-f> 

4P 5 QUUQt*7ft0:irXQaDaU9<f> 

6 lm«ffi*>6©»^X©»fll5^> 

7 R3ffi C/V-h) 

8 «S**#|&1f 

9 /X^H 

10 &®)I7M\54> 

11 ass 

12 tmm 
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